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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electron 
emitting element, capable of suppressing oxidizing 
reaction without providing an ultrahigh vacuum 
atmosphere, capable of obtaining stable electron 

emission with suppressed aged deterioration over a long ^ 
period of time, and provide an image forming device using I [ 
the same, capable of displaying a stable image, while 
suppressing variations and deterioration in brightness. 
SOLUTION: A base electrode 3 is provided on a 
substrate 4, and an emitter part 8 is provided on the 
base electrode 3. The emitter part 8 is formed into a 
shape having a sharp tip, an insulation layer 5 is provided 
around it, and a gate electrode 6 is disposed on the 
insulation layer 5. The tip of the emitter part 8 acts as 
an electron emitting body 1 . The emitter part 8 including 
the electron emitting body 1 and the gate electrode 6 
are each coated/filmed with a covering member 2, made 
of a poly-inorganic salt and having a fixed thickness (0.5 
to 20 nm). A power supply 7 is connected between the 
gate electrode 6 and the base electrode 3, and electric field is concentrated on the tip of the 
emitter part 8, thereby producing electron emission. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 




of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2000 Japan Patent Office 



(]S)Bmmff (J P) ^ 1^ ^ g[ (A) (iDttH'flliliiW*^ 

#182000 -285789 
(P2000-285789A) 

(43)^w B ^m2mon isb (2000. lo. 13) 

(BDinta' mtmn fi f-7a->-(##) 

HOI J 1/304 HOI J 1/30 F 

1/316 E 





191(711-90625 


(71)WHA 


000001007 
















JpfKll^ 3^131 00999.3.31) 




j|C]^:*:HKm^ 3 T esos 2 ^ 








(72)5i5!«# 


Olffia iEA 










JlC^AfflBm^ 3 T B30« 2 # 






























JlCS^:*CBaKm^ 3 TB30« 2 # 


















(72)5!fW« 






























(74)f^A 


100096828 















(54) ii8M©^ii53 «^«w*?-3ir;-?-n*ffiv^feBr«?gfii6Stt 



(57) IW^] 

Jilts t i<X'^ . li^iS:* ^:i^(iS^^fl:^ JfP/.T 

CM'^ (0- 5 — 2 0nm) {zWkth ^-YMM. 



7 




!(2) 000-285789 (P2000- 



2 858 



mm"?-, 

y A , X h n y A<ov ^i*^t'^ •Sit t:itf Sli: 

1-wmiz^mzmmm-t^ b m^b-i'hmim i 

f>«oM-&%T-^>^. b -km^b^hmmi^zimsnn 
\mim9\ '^'^\zm^^^fz^~^m.b%-wm 

[00013 

[0002] 

( F i f d lim i s s i o n : r--E ) 
ife.W. • itWtMi ■ (Metal Insulator 
M ^ t a 1 : M 1 M ) ^\m.ti:>^ 



[0003] FESJi, fWliJf. C. A. Sp i nd 
t , " P h y s i c a 1 property of t 
hin film field emission c 
a t h o d e s with molybdenum c 
ones" . J. Appl. Phys. , 4 7, 524 
8 (1976) ^gS'ttClEBffl \.fZ%WmM S 3 7 5 
5 7 04. 31^9AimzWh'^h,tz\.(r>t)mt>fvX 

[ 0 0 0 4 ] Bp*> . ±15 L^t: S p i n d t iOfg^JJcffiS 

^<.^->t:immm:^>^i-mm:m'fhb^ 

igftT . %'fmm<^'m,b hi^t co^^ 7 v/ 
c mw^<n^^^w^^^xm-^'m}¥iz^\ % mt 

[000 5] Sfc. FEM(:(i, m{fOT!^t1=US4 
82 7S7^d.4>*lSJ:dtC. V^±)i9>&aScOt>(5^i> 
W^ixX\^h. -:>iO. ^JSII^2<Ji5c6<jtZ:ft?^^->}g 

j^(::!)Dx L . w^.\<zmnznm%b coRgtssn^^ 
fj-^hmmzm'y^zn.^^m!,^^thx -3 1 t^tm^^s. 

[0006] Miitc LT t,^#JJ[fc[JM«^;Kaj^i^(ctJ 

m\>z\±mt ^±'v^^ m o^oi^jii^'m-sftw^iv^^Mco^ 

[0007] zotz^. wfWL^wb Lx. mfmm. 
^tmifiiim^ixxii'^ , mu^.. C. X i e : s r d 

International SymposiumD 
igest Technical paper, pp4 
3 (M a y . 1 9 9 4) ^3lt|l#ftU 35 1 80951 
mzWi'n^^KX^'^h . 

[ 0 0 0 8 ] iiTt. mt\i'mMm'^Mm'B.D 9 1 - 

89 p29(1997) \.Z\i.^ WRSlKf6^=lTX.Tm 

-> 

[0009] MI MSJi. C . A . M e a 

d,*' Operation of Tunnel— Em 

t s s t a n Devices" , J . Apply. P 



1(3) 000-285789 (P2000-2858 



hys. . 32, 646(1961) ^(^^TF^^tl^t 
m¥7 - 2 3 5 2 5 5-^i^fR^(:{4. ^^^Jfeffi^fc L 

[ 0 0 1 1 J ^i¥mii. mimm^ss 6-5529 

^^mmiz^f^ixh X 0 (C . G o r k o mm^kh p n 

[0012] m^-^^mm.mm^miz\i^ ± 

[ 0 0 1 3 M -) Lfmm^nx\i. ^<7ym m 

tij: 'om.%m^m^'th:.timmt^j:'^x\.^h. 
^z^ m;mM^c^mtmz-:>\^x\i. WK^mi<mn 
i}\ ^fmrnizm'Sitf^yK. mmmt^mLx^mim 
•ti>tz!t>. mmtcry^^mmtLx. mimmw-s- 
2 2 7 6 6 9 mtmmi,zM. (^ti^j^o^z. mm^<omm 
t^'j - h Lx'^rmmmmti x 0 izv 
fcmamm^tix^^^^, 

[0014] 

immmi.k -yttmm] LA^L^r*^^,. ^ -3 1 
fctm-^^^mmitim'fm'itim^^fzmmmfmwiz 

[0015] ( 1 ) m-j-w:\i!,mj^^m(^m^izii^ n-m 
mzmw L/>7K. mmmzx -^xmm^mmh ^ . 
z cofzmMmmmn t , fm^m l-c l ^ v \ ^ 

^'t >■ mc^mmmt itci^-^izit. ^cnmu^t 
nm^<^mf4:f}x ^nm) h(7^\mmiizx')c 
o. CO; >i^s'>xm9iri'h<DX\mi-1k'&W<^mWf 

^ Lx L tM. m-m'&!M,m^m--tmm.tj^h d . 
-1 'Wz>mim\>%^w\z^ \^x\i. 

\,z{^'>XmWmT LX Lto, 

[0016] ( 2 ) i-je ( 1 ) x^mt Ltzmimm 



[0017] { 3 ) ^.=^mm=i'mv^tz^mm.(m^ 

y-y9m^Mz^Wi.L-^j:^ni\£-^j:W\ Lii^L. ^ 
{mMu m A.ISm m t ^ 0 ittSJWt::^^ < . ^ co 

^mzEB.-ttzti!3WT$)*). !t#tc. p^^ire^k 

(DiS^liiU^t(r>mmmzm}:X:^X(7)^!^-:t[it:^t 

^x^j:^tifzhcovh'^x . wmmm^mzUj:< 

m^it^iWitx^mzm z t tn-^ . -e ix^tii: 
m^^fzmmm^^mi>zo\^x. mmcoiti^-^^. ^xls: 
ffi-xmi^m^i^Mizfrt^^^^mmi-m^ti^: 

[0019] 

[ 0 0 2 0 1 ^7t. m^miz^-tm'rm.tiimTii. m 

[ 0 0 2 1 ] >e t-c. mm.'s>\,zjp.-t%=i-mxWf\t. 
mir}vf]')±^-m,h\.xf))V'^^ j^, ^-y^A, x 

[00221 5^>H. ira4t37F-rmT-S(iliSW. 
Bijiei?^^5!)i^/?^$:. 0. 5nmja±2 0nmjyTJ:L 

[00231 iS*^5(lS^1-m7-&a5S7-{4. bIT 

[ 0 0 2 4 ] -e LT. mt<.^<:> \zm-tm-imm\i.. 

mmzjm l . mi'Siitiicofzib~->comi^mmmz^rf 
^zmm^itm^t-r^. 

[ 0 0 2 5 1 $ A>t . m^mnz9f.-rmi-miiim^\i. 
mmmwimz. mt:^^i^^xmm-i>. 
[0 0 26] tfz. m^mizTTstm^frmiam'fii. ttf 

^-^ym(omixt\ hh\>^±^M<7>m.-^%t txm 



!(4) OGO-285789 (P2000-2 858 



[ 0 0 2 7 ] tT. iS«3S9tcifv-r®«Jgl«^SJi, 

[0029] ^c7)*f 'Jlilgtgti. mi, '(b^'&r^g^ffi 

Is , / N A . h a yf^ ATS) !> ;^ r^-^K ^^tS 

m 2 0 n m VXfXh I , i:E3!> h V ^4^1^^ 
[ 0 0 3 0 } 

[ 0 0 s ] ] (^,immm) mm. -^m^om i ^ 

[00321 01 (Ci:;V^-C , 8{axS -y i'^X'h 0 s C 

[ 0 0 3 3 ] X i -J ms\t. ^-Xl^3cO>JciStt 

[0 0 34] l&«^4tl{i. i^iH4iO«*tS)&^^t±^«1* 
X * ^'gP8 5lil^■C*6i^ 5 3&«Stt Jbti. ^iOjg^ 

[0035] 02 i±.. II 1 <r)n/m]&m''i<nmi^m 
m.zwj\thwmiXh'i> . 

[0036] r_<D^=T-Wi^mi-<^m'mz\i. 

/{fMo. Ta. Nb, Cr. A 1 #4r)i/?2 0 0-3 

0 0 r. ,,Az'm^^tx^mMmzxh^'-7.%mi3-^ 



I2 O3 ^i:tr))i®*^l;um(0%liyi5?:iBfiSL, 
tCC:c^ie^)i5C0±C. <5y;t{fIVIo. Ta. Al . C 
r, Nb'5rJ:$-^2 0 0~3 0 0nmtCttm$-ti-T. 

lEfSl-2>uinC0^)^2 l^JgfiSt-^ CI22 (a) 3 . 
[00371 -C-Of^v »tS4 SrHllS^-li-^*^ , A I . 

s i 02 , A 1 2 03 fji)i<n^)yy-^y'^%.^WMM 

\^x-&m'2.\<r>mM^wm^'^^^hMz. z<7)b 

mm2icr>mn^<^M±i)-'^i£Mmzx-)x. mt 

(f . M o . W. T a . N b , T i C . Z r C . S i C , 
LaBs ^C^mi^:»(tllWm^^$^^tXS -y5'g|58«- 
^g^-tS [02 (b) 3 , 

[0 0 38] U7h^7«i:€^^S!caitf^(^ 
M^®2 2l:l^t^ CI12 ( c ) 3 . 
[0 03 9]<J:tw. ;KU««l^*^<b=^^ffi5Sg?*t2S-s 

iJf^5r^T-r'& en 2 (d) 3 . 

[ 0 0 4 0 1 'SrJ^. -4^mmmx'ii. ^mm^^ i 

[0041 ] ^com-TifttBm^^SrKf^^-tir^ (-{4. 0 1 

>,z7r.tx 0 izmM7<7^mm^ . y- hmme-h^Mx-^- 
xmmstmtK^t^nt l. xs -y 9^8 i^zmm^f^ 
mLxn.^m'mi<^mi>zmmm^^^, -cl 

^'thmt^^2<r>mmi^ mx.\iO . 5~2 0 nm^ 

mmzWL'&^^z}LmtL<. 1-5 n mcoiEHtis 

10 0 4 2] 2 <OP?<^T|5Rt4^«i!1^':>* 0 

3S^t J: l.«i^iOSiS«:(c J: OJg* ^ . . X 5 -y ^' 
$ J; 0 (i)¥< 1-7-^0 h 'J y/^rfflW L^^-^iS:*; 
iKIiif*: 1 ^ ^J:-fmJb t V ^{4^^*^ A>S;ja5 $n:^c«7 

[0043] mmm 2 i: txti . t/I'-;^^ ±^^^*^ 
[0044] mimmzx o*iijfej^sicomi^sciij^ 



:(5) 000-285789 (P2000-2 858 



/J >j±m^mi}^^Minvfc'>Ki:< t i> 1 mcoymmr 
v^xmm^^miZ'9ko;iyt^x'^i, :^mximm 

X. m.wdi^^mizum;i\:mx.x^mznh;it 

(0046) ( m2mmm ) 114 a, ^^ibjco® 211 
mm^r^^L. mmims}.(r>^mm'f-xJb*^ (a) 
mco^mm. ( b ) ii^cc^mmrnxh -s , 

[0 0 4 7) ll4tCfcV^T. SltiSftis 5 2, 5 3l± 

m-T^m. 5 4immmi. 5 5i±^i-iktiiux'h^^. 
'm'f-w^.s 2,53 {c{i®'ag5 otmmtLXii . 

mmt I . ig=fmu 5 5 ^miz ix . m'^mm s 2 
{m - - n. t m Ltzmmw, s a ^■^>^x imiSMt 

4 ^■^!!f)Xis,m.iiLmtm^:i t tci-i, , 

( 0 0 4 S ) A , 5 6 5 4 crynm^mcm 

mmmzim^-ttim^m. 5 i^immms 4 m 
fs.^^^n^. 5 8mM^m5 6bmmizmm'&m5 
4cr>n.mm<ommmt>zmm^-^tzmm^. 5911 

[0049) ig-mm 5 5 li. 5 7M'H<r>m^ 
m 5 7 ^m^x-n^iii-ti mum 5 6.58 

[0050) mm^5 9Ji, m 1 mmmmtmmtc^ 
ij mmmt^ 4. 0 . ^mmm 1 mmimt mmiz 
mmizmM^ixx\'^6, 

[00 5 1] .i(^}]^rkh. m'Aifzm 1 mmmt mm 
com . 3m h o , u wmm<^miw>u 5 9 tci 
':)m7«gP5 5imm^tit<r>x\ mm^\.zh^:^. 

ij^x^i. m*>. wm,^mmMmzi^j:<ti,m^m. 

j:6irm\:.thlt9ji^X-th, 
[0 0 5 2) ZixizX ':), 

•7M!gf'5 5A>'oi?cai§/Ucl-f^^{**^<^S!tC hy 

ig=('mmz^\^^ thrill, it'>x. m 
[0053) { m 3 nM^fs. ) n 7 {i . 2t^igB;]com 3 n 

[0054] *:^»f^®(i, /'-f -V't y K -/-Y :?fi)cS(C 



7 0 lix S V ^'iSSr?) 0 , ^□a5cOiK®^«c*^x 5 >•/ ^ 
gP7 0i:^:-7tV^|>. 7 1 lixS -y ^gP7 0<7):J^'f^^ 

%.^my^ . 7 2 limi^jKHsftc 7 1 mmMX'h i . 

[0055) 1ii^JStai*7 1 li. ^-xmffi7 3(7).BC 
l5^t4.^lTV^T, f<0'<-xmi57 3/;«^7 4JitCiS 

[0056) S^7 4 ten. «eii>tt^7)fi^|J^>^ 

mm'^mf.zm^^ix^ ^Lx^<r>±j,z^ x5.y^gi57 
0 >^^.g|5W^sfl^T'^eli®7 5A<isft^n. ^«oie^ 

)i7 5cO±W4. X5 ^357 0<^m7-2i(tt}f*7 1 tm 

-et'c. '<.-x®Es7 3ty-hmii7 6>(cm 

[0057) ^7tc5Ftmi^ScaiS7'-cOiii§{4, ^ 

^ y ^mmfwzi: ^^i-WL'mi i ^j^^-ri. 

ffi«0.*«7 4<7)±t3, W;C.tfMo, Ta, Nb, Cr, 
A 1 m^mm2 0 0~3 O O nnit;J#.®$-e-T'^^tt^ 
Kl:J:^'<-xl^7 3Srmf£-rS. -e^Oilc, ^77 

T ^ b & ^-y >/ h [z Lx v-^^m Lx ^mmi 

2 . Taj Oc . AI2 O3 55:t'0]^*!7l^^m<7)^fe^ 
;i7 5 4r^fi£t, $-^tC^^S75c^±(c, ^li.{f 
Mo, Ta, Al, Cr, N b^k'S-K/?2 0 0-3 0 
0 n ml;Jt^$-ti-C . y- hmSi 7 6?: ^miJi 

a-m-ts, ^Lx. ^w<^mmmT.wmm^x . 

[00 58) ^fc. r'fA'^>l<^'fi?«^tJ;?.?ili 
hUz-b\ Zix!i,zm^tlh^(^X'\,it{:< . mUiT'yX 

[0059) :^^mmmt^^^j:hm§.mm 2 
^.m mmmt nmz . mt « .-^ t- vi—m^z x 0 
mnLxn=i-imm 1 ^tt/y- vm&i ec^iLizim 

[0060] KDi^-k . mntfcm 1 mmmmt 
<^m . J5»*k =5: 0 . '-Ku mmmcr)imm->^ 7 2 ic i 



:(6) 000-285789 (P2000-2858 



[006 1 ] ZtilzX f;. ^mhi>^^\iB^izXtm 

[0063] ^mmi±. M^^iis^Kcmm^f^ 
t^ni^^-^xmtxmm^mzm^i 

tz{^<r>X'hh, 

[ 0 0 6 4 ] il 8 {wii> V.T . 8 1 (im T-S(ai5RT- 8 2 

L tz \) rrv- 1- . 9 0li:;{f 7XS«8 icnnWizWi 
^8 8 >:.X ^' /l-'N' 7 8 yirtrffiJliX Lfc 7cr. XTl^- 

[006?] 8 6 JiTC 7 X - h 9 

[0066] €-TjBcai«^-8 2{i. [14 t^-r-affifs^ 
SO#T-t:fe>J. S3. 8 4l±li'-Scai#^8 2c7)-*f 

■?o, ff;Jj-r"liffil^8 3JiSffT-D X 1-Dx mt^^L.T^'h 
gP (C^J I ^ 111 S fit 7£3S(R5 1 =5: r i3 0 > ^l:firrS]ii;ia 8 4 
Wi' Dy 1 y n tit^fC^'hgltiC^I^Ul^^h.T^ 

(00 6 71 gt7feffi58 8{i. R. 0. B C0«-fec7)^7t«s 

8 9 ti A I 'mz x'^n^^ixxx^h, 

[ 0 0 6 8 ] Rhc?).]; -) \zm^UzWm^mzi^\*-' 
T, #€7l!!cai#T8 2Wl. 07FL>S:''^fi^^*S 
D X 1 — D X ni , D y 1 y n ^ ji tT 

ft ■^at-'^'^pft-f-?: ^i\.^i\m& L Ti-mtti ^is ^ $ 

-7 H V £3i tr k V13l±c7)l^m5EPanLT«-T t'- 
^v^^Jnif L . miK8 8^Sf?!S3-<i:Ti)lilS.Lf^3t$ 

[ 0 0 6 9 J i .1 (C. >t:^Bfl(C3»/j^&^m-maJ-ST-8 

Ctf Z > i/Xt' hZt . -efLariflV ^J'-c 

'c t*sfs^^)(f <b-.>*- , sJj'fk^ c t j'/'c^ - urns? 

[0070] 

I o o 7 1 1 ( 1 .?5tL,'"it*iw^i 1 ) ^mm 1 <s . EI 



1 il*-f:lfi£«0^4?«ca}Somi^iS!liJSi^S:Mf^L^t 

[0072] /trViEt|ig*»^.^S»!Sgl5*J2 t LTti. 
4 1 g<5D/7/^A{?)^S C^/W:? (Merck) ttDSrS 
0 0 0ml o?)<ii;ini. T . 1 ^Ws'tW^h x'm 

Z<n^, -etl^G3i/7^7 -fyl/:? Ci^3 7 h (S 

h o 1 1 ) tt) iziiUT^fllt, 6iifl^(7)?^}S&xey 

■^-T^L/^:. <>:tC. 5 6. 7g<7)Ca (NO3 )2 
4H2 0?-4800inl cO/KH^fil^-frT 1 ^:;K7)Ty 
^~T:^JS2 0 0m 1 fcL. C:iOT>'^:-r$-^tf;»/P 

[0073] -etT, S«4?:*i:7-t:h>£01 : lift 

'?-c7)S1K4 ^ 1 0 0"C-Clfe^$-ti-^. §^>JI. i<7)j:3 

4 P H 11 . 0<0#f?L/c*®!flirhh 'J 
t>mTl5t?#L. iXtr-fe hy-CiJtf^L^fitC 1 4 0*C 

[ 0 0 7 4 ] ifmmx\±. MSgPl^t 2 ^xfy 
t-t'l^Hi L^:yci6tz . m 1 (c^t J: 0 13 y- hmii6 

f-^yy\-t::ilK^LT. 1 O 'P ad^T-gf^vLi^jf^. 3 

5 OrT»Jf^L. COf*. tH^ 1 0-5 P a^AtT 

[0075] itW] 1 1±. 112 l.ZTi^'tmm 1 cOMjtl 
(a), (b). ( c ) i-COXSSrHJS 
L7ti>cOr$)0, (d) cOlS^rfri-jftc, ostO*f'J 

mmmmmmzx. h>m\myrt^zm^-k%i t 

[0076] (iFii ) 113 li. %=^-mm=i-mmL\^ 

6, miz-^i-X'jiz^ mmK^mFFW^inmm e 
{±, it!!^i{^it<T^iSfiiTii$>i.*\ mrnW 
Lxi>m^mcoimip^!'-^^<^ri^x'h'^/^z. -n. mt 

[0077] m^. i^mm%TM!,m'fx\±. mm 
m>zM, w.mwkLxi,m^Wi^^^i ^mmzn 
t^.h.tziivmifz, 

[0078] {mm2mimm2 ) iiji^j2<±, m 
4 ^Z7i^'mm^mmm.<r)n.fmm'f-im^ l^, t 

[ 0 0 7 9 ] ®5(±, l24om-maiS^^(7)|gjix^€: 
[0080] ( IS- a ) L/::W^**7 



!(7) 000-285789 (P2000-2 858 



y7'Lt>i-a^N-^->S:, 7*M^i^'Xh (RD-20 

0 ON - 4 1 . Q±wm) tict DBPiL. M?^.mm 

mz.i. O^y^'X h-Q-AcOT i , 10 0 0 

mm 7 b .t 7 Lxm-%.m 52,53 s-s^^k t . c 

«W 2i- 3 0 0 ,x jn L-^ C 0 5 ( a ) K 
[ 0 0 8 n {TU • b ) dig •■ a ) Lfz%=(- 
%m5 2. 5 3 2: &tfii^tR 5 1 tr)^ffi:^ffi{c, C r .1^^ 

^5 0 iv^y9'xY\D-A\,z%-sm^zk mmL. 

OfWZ. IWA' 7"Li:^.t.O:i:?T«i*« l o 

0 ;i m <m P ^ W-^r h ?P07i^<7) -7 .X 5- fSffl t T , A-:?' 
- > :i > , fgfM . ^ngPO C r COX -/ f - > /i'lT ^ T 
^- A- >/ 7- L /4.t;S?-mffi 5 2.53 cO-fiS^Bm$ "lirT 

[0082] -?-c7)±lc#|8tp d Cccp4230:||39 

(ft) ^xfy^h-ictoiaig^^iiL. 3 00 

X:-C1 O^WMLTM/Sma^-tT'-'it, CiOf*. ®! 
X^f-A' > h-TC r C'X-y-fy^'/L. 7 >-:t7'^-?.C: 
t {C.t 0?^«1tfi 5 4 ^JfM Lfj CI15 ( b ) .1 , 

1 0 0 8 3 ] vl LX'B^-s^ fm'mm. 5 4tii)S^i: 
L T P d OS0»iiF*^^>^ . ^zfnWmt .1 2 n rnt', 

'mm^n. t l xm%mm ^ \.zmi lt v ^ i>mi<50.^^: 
iW6mmHz-:)\vz<r>mm^.mA.x%^h, 

[008 4 ] W.J:c7)XBit^J; 1 .htC. ^7^^ 

[ 0 0 8 5 J (Tf^.- c ) 5Sfe-5 1 Ir-K^^-'r >' 
/K-l^lim^L, msg'-i^yrtwJ: l 0- - P a 

<^:m^.f^^zmLtm. s-pi®5 2 , 5 smzm^jvi 
7 ^ - s > mm<r>%)mm\i . o n 9#^^ 1 m s e 

c . 0 I- F B^I^Sr 9 m s f: c i L , 1EEA';UX£7)ft^fl 
{±0. 1 VXr'y7"C#ELT7.-t-5y/?aJi$'tf-o 

»Nyi.xi- 0 . 1 \'<r,m±:mxLx^mm% i. 
m^m-fm 1 m iim.xztj:-> fzms^x-y * - $ y^Ms 

imilfz.. ZiUzX*). ^m{f^5 4(i, SSf^ 

ffi5 2 , 5 -3\siX'M^mi,z^m^tir^^m±-^j:?^ ms 

( c ) .) . 

[ 0 U 8 6 ] (IIS - d } ^ivr . M^i-^yj<~iZT 
^3 h >• 1 U - P a3§A t . ^(0^m^TX\ yt-s. 



[0087] z<Dmmmmi±, ^if-mtam,^ i em 

I i tJi, 1i^Sl:JiJ^ciE I efm^.f¥iztkt}i^nfzmT 
iZX 6m.^^^^X;/hh(0lzMLX . 5 2.53 

mizmh6mm.-!rfThi>, zziz^ ^m'&mmsAiz 
m'^^iirzti^5 7cr>miiz. ^^yr^ hRv^r^fp 
yTy./}-7i(y(om.^mi}>ih^j:?>^mmm5 6 , 5 8A< 

[0088] (iS-e) iJjtw. -fy^£/x"/hS:fflV^ 
■C'tfUll<g|li<?JM:ffi&^fofo CHS (e ) ; , 
[ 0 0 8 9 ] > V b«:^ri^<iA-^ < :J)-{t-C 2S 

ai$-ti--2.A'7';Ui/x7 h:^5tk. yXMcElgtJttrx 

[0090) CC:X'{±/^y;w>''x >y h)7^^:m^^tz, m 
iSfi^. emm^tn. 6 2{i^it«. 6 3(i?gflm. 

6 4 ll^lfU^SigiiTy t^T5^-^tJ^5rBftli5-ri.m 1 
7X;k 6 5iiTy=t-T^:i^tsmmxhnyi-^m 
?8[5:Riai-rSSS27X;K 6 eti-^ y^gaSP^pgg. 6 

7 (im 1 / X;l- 6 4 OM*^. 6 8 {±fiS 2 y 6 5 

mi^^m. 6 9ii?gaA?L, e o i amsLXh h . 

[0 09 1 ] miyX;k64cD^f*M6 7MS. 5'az 
(^mLfz 1 t^l^cor y^-Tj§?S2 0 0 m ) 1 6 . 8 
gtOrKU^B? (9 6]fi*.%, ^/U^a) t^^L- PH 
fiS*>- 6 5|=J|tc«T ^i;it*,tcSiT y ^ - 

TLX. 'i^um^i3i^:^i,zmmtfzm(^z<r)mm<r)pn 
2 5 0 om I i Lfzmmi^mifz, 

[ 0 0 9 2 ] m2 7X)V6 5 <?)^*fcS6 S^{4. 0 . 6 
0 g^;l--<^S r (NO3 ) 2 5-2400ml <7)y\i\zmm 
L. CintZl 3^A'C7)ry^-Tjg?g5r^vflDLT. Z<7) 

mm<^pvim^i I. sizn^ttzTJi^Avxhuy^ 

[0 0 93] s-r. miyx/t'6 4*^^,ry^:-rr^ 
L':K 'J «s®s>M^iaiii $ ^txm^mm^ s 5 ^a^ttt 

4-L7t. <X^^X\ ?^2yX;P6 5*^<^ig^X Snyf-r^ 

Ars^^ qam^ -^T^^^scaja? 5 5 <r)i&mizn^ uz , 

CcOi 9 LX:f}Ti-:i^V ^i?x h ny^<> a- n-x 
^ LfoS^ 5 1 SrTfCi: T-fe b >'C7) 1 : 1 M-^^X'm 

mm^L. 1 0 ovxm^^'^fz, z 7 txm4 iz^f^t 
[0094] itw)2{4. iMLtzmm2cr)mmxm 

{'fcv^T, (XS- a), (XS-b) , (x:g-o) 
tX'C)Xm^:m&tfz t>(7)X'i5 0 . (X^- e ) SriT:b 

t^n^. -7^ 'o^vmmi^(D^mmMzx^Wimiimif 
nzmit^^TLfz, 
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[00 9 5] mm)mf¥Lrcmmi2tmm2<Dm 
ymv^mm^: lo-^p amx l-c . m^mms 2,53 

L Aimm 1 mmm 1 1 mmx^^ 0 . mmm 2 
$)->/;:< Ytm\2o^m.'f-ik\i!mT\i. wm^f^co 

[00 97] KP*,, *l5Jfi<?i|<0'€mtlJ^?-Tli. #ffl 

(00 9b] mmm-i ) ^mmt.. eo? ti*-r^# 

[ 0 0 9 9] o-^ ia7tZ7Trr^-Tj!Sa}^i^<7)i;{3i 

(i, > K 7 A ^mmm^zi. y)^^WLmi 1 

jiX^ y t£ - > t *J D . vt-f . //-7 X . ^7 5 V ^ x^/j^ 
f?t''&lfe^14<7);S«i7 4«0.1:.tC. 0iJ;iii'Mo, Ta. N 
b , C r . A I ^'JMif 2 0 0-3 0 0 n mtlJtm^-fr 
'C@mfiK(3,i h<-P.mm 7 3 r ffM . f 
{C. -7 7 r h & ^ -y y h 13 IT b — f ^B?l^ LX 

9m(^nm-i:m<.i-tz, ^lx^<^)Hz^ mt 

(i Si O. , Ta. Oj , A l;: O, ^ if^O^lf 1 
m cDjfe^® 7 5 L . ^ (C ,1 (^^^ffl 7 5 <0± 
\Z, f«i|7:{S-Mo, Ta. Al , Cr. N b^: .»:'$• ^/f 2 
0 0-3 0 0 n rn {Cit?!^-!*^ , f-Vmmbttnl 

[0100] mz, i\'')mm,m^>ct^6wmmi 2 
%im.immmmz. muf^^^y^-mzi.'o 

[ 0 1 u 1 ] .1 7 Lt i?#L/im-mtu«^5--i?;?^A' 

> ICIKI? t -C . 1 0 - ■ P a t-Sf^n t fcf^ . 3 5 0 
'CT«#mts .:c7)S-. .'K^ l O-spa'mL'C^f- 
iSiii^^i-^.'SKIdL^:. 

( 0 1 0 2 ] L T , -Mm&im'^-m\^m^x% . m 

m%izA^, Rg?Ra-5fltAL.Tt^mtlI^)15l e^?c«|c 

[0103] ( 115601) 4 ) mmm 4 w . mmm 2 co^as 
\imw.oM'?-w.\!s!,m'f-^^mL^\\ Lxm^-? h -/ ^ x 



[0 104] iSff^U^li^^^gtfcvvc. ^Wf-W. 

l~Dxm, Dy l~Dy nSriitT^Sfi-^^ai^iS 

:J';l/^N' V 8 9 (Cliif ffJg^H v CTIS k V JJLhiO 
iSHESrEPiDLxm^^h'-A^jDSTL. '^3^^118 8^^ 

[0105] -eOifSm. Sma^Sri^B^RatToT t>3^^ 

^mkbnm^zm^si.Lfz(r>x\ %m\mp^<r>nm^\.z 
%4-ri.7i<, ^\m^twm.xh'o. m'>X'tixh\,z 

[0 106] 

[0107] ( 1 ) ^m\<^m'f-m!m=fu. ^^')mm 
m.<mm>mzx ^wfm!>m^^^-^ix^^(7)x\ 

< > t sj-ftRie^fflijt-r s c: h t^xt h . 

[0108] ifD.itU ft^W^SStt 

\,zmihfz-mm.mn<x%x%-^ l< . jfe^^r.;!.;:^ 

mm.t. \t'^^^'&<r>%\.-^vsmhh<^x\ zn^ 
w^mmmzmt^t. m'Fmmizii\,^xmmm^ 
^mz^-y^ t t/^x'-^ I . :^?tmx'imm<:ommii o . 

5~2 0nm^r<OT\ ikmhMi0mm^zX7^^'f-m 

mi)'(^w.iii^fifcm=i'^m^<'M^i>z v y^^ o y-/ 
xt. m^iimmz3\ttii^tLt, m-^x. m^Mmt: 
m^zmm'^itmix^mzm a ^ > . ^com 

[0109] ( 2 ) ^wncm^m^m.\i . ::i\.^m 

i.X^%\.z'i%h:i}ii}^X^ i> 1:,<r>x$>y^Z h i}-c^ . 

m^^nmy->x{>'m^<^\ii:>-^yt . '^it^ni h ^ 
b ti^x^ , mm^si'^mz'^x. h . 

[Hi ] ^wnmimmm^7i^\^. ^^w:m.(r>m 

=?-w.\m=tmmmxhh . 

[132 ] 0 1 <r)n^^)m'^'<^'m.TMtm^zmmt 

mmxhh, 

c 114 ] -if-wm^ 2 mtmmiyv^ t .. < a > iimmif. 
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